Abstract. In this paper, we present a simulation-based study of a motion analysis technique designed to intra-operatively estimate the motion parameters of the LAD coronary artery from endoscopic images. 1 Introduction
tion analysis technique designed to intra-operatively estimate the motion parameters of the LAD coronary artery from endoscopic images. 1 Introduction The epicardial coronary arteries exhibit substantial phasic motion during the cardiac cycle. Our goal is to explore the feasibility o f i n tra-operatively tracking the motion of the Left Anterior Descending (LAD) coronary artery using IR endoscopic images and patient-speci c pre-operative data. Reconstruction of the three-dimensional geometry of the coronary arteries (e.g., from biplane projection data 1]) has received extensive attention. However, no parametric model of the arterial lumen that captures both the global and local shape characteristics has been presented. Similarly, although there is a substantial body of work on vessel tracking 2,5], most of the methods are limited to two-dimensional tracking in an image and there is no parametric model of the motion of the LAD during the cardiac cycle. Modeling LAD's motion: Our second objective is to describe parametrically the movement of the LAD during the cardiac cycle. For this purpose we obtained, from our colleagues at the Texas Heart Institute, surface meshes of the LAD during ve steps of the cardiac cycle. We m o d e l t h e m o vement of the LAD (due to the heart movement) as a systole/diastole and twist around the major axis of the heart (in this paper, we will not consider the respiratory motion). Concerning modeling the shape of the LAD, Fig. 1(a) depicts the estimated deformable model, Fig. 1(b) depicts the estimated axis e(u), and Fig. 1(c) depicts the variation of the radius of the arterial lumen a 1 (u). Concerning our tracking technique, the input to our algorithm was the two-dimensional data of the silhouette of the LAD during a cardiac cycle obtained from simulated IR endoscopic images. Figs. 1(d,e) depict ve samples of the estimated position of the LAD over time. The view chosen for Fig. 1(d) clearly shows the systole/diastole of the heart and the view chosen for Fig. 1(e) demonstrates the recovered twisting motion. Figs. 1(f-h) depict the values of the estimated motion parameters. (u t) a n d d
